PLATES I03 TO IO7.
The animal, a brindle Boston bull between four and five years old, was noted to have difficulty in swallowing; the mucous membrane of the throat was not red. The next day the left fore leg was lame and the animal was suspected of developing rabies. There was little fever, if any. The brain functions were normal. On the fourth day the left fore leg was completely flaccid; the head drooped and was raised with difficulty. The angles of the mouth drooped also. The paralysis progressed somewhat further in the muscles of the neck, and the right leg showed indefinite involvement. The dog was chloroformed on December 27 and the vertebral column was removed and brought to the Rockefeller Institute where the spinal cord and ganglia were taken out aseptically.
Dr. Zucker expressed the opinion that the paralysis in the dog resembled the paralysis of poliomyelitis in man and differed from the common distemper paralysis. This opinion is supported by the autopsy findings and microscopical examination.
The lesions in the spinal cord were obvious on gross examination and consisted of swollen, softened, and hemorrhagic foci in the cervical, and to a less extent in the lumbar region. Portions of the spinal cord were placed in sterile 5 ° per cent. glycerin, and on December 7 two puppies and two Macacus rhesus monkeys were inoculated with an emulsion prepared from the affected parts of the cord. One each of the dogs and monkeys was inoculated respectively intracerebrally and inIo the sciatic nerve and peritoneum. The inoculations were made under ether anesthesia and produced no result.
The inoculated animals remained under observation for several months and developed no 'symptoms of paralysis.
The failure of the inoculations centers the direct interest upon the pathological changes in the spinal cord and intervertebral ganglia. They are pronounced. No part of the cord is free from changes and the most pronounced lesions are present in the cervical and lumbar enlargements. The lesions are not diffuse but they affect chiefly the anterior, and to a less extent the posterior gray matter. The white matter has escaped except to the extent that the contained blood vessels are often affected. The lesions consist of (a) perivascular infiltrations, (b) hemorrhage, (c) edema, infiltration, and necrosis of the ground substance followed by an invasion of large phagocytic cells (compound granular corpuscles), and (d) necrosis of ganglion cells which become, at times, replaced by small round cells. The lesions in the intervertebral ganglia consist of perivascular infiltration and accumulation of round cells about the ganglion cells, which rarely are degenerated. The perivascular infiltration is present in the nerve roots, but is less marked there than in the ganglia or spinal cord. The most pronounced lesions are about the blood vessels within the spinal cord, although vessels in the meninges not infrequently show marked infiltrations (figure I). The largest arteries and veins tend not to be affected and the infiltration is most apparent about the intramedullary vessels at the margin of and within the gray matter (figure 2). The largest accumulations of cells are anterior, possibly because the vessels are of larger caliber, but arterioles and venules show some degree of cellular invasion. From the vessels the ground substance is invaded irregularly, and in many places the invading cells have surrounded ganglion cells showing more or less degeneration (figure 3)-
The hemorrhages are small and confined to the immediate locality of blood vessels. But the edema extends at times throughout the gray matter. As a rule, the anterior horns are affected disproportionately. The rarefied ground substance stains lightly and is poor in cells except about the vessels and infiltrated ganglion cells. Focal necrosis of the gray matter involving ground substance, vessels, and nerve cells was confined to the cervical and lumbar enlargements. In the former it corresponded with the paralysis of the fore leg and neck observed during life, and in the latter it was less extensive although still taking in a large fraction of the affected anterior horn. Very little of the original tissues remained except the coarser framework which now supported large numbers of phagocytic cells (figure 4)-Degeneration of the nerve cells occurred at all levels, but was most pronounced in the cervical and then in the lumbar region. The degenerated cells lacked protoplasmic processes and tigroid substance, were homogeneous and acidophilic and often shrunken. All stages of the degenerative process could be followed in different sections. About these nerve cells lymphoid ceils accumulated, but rarely, if ever, invaded, although frequently taking the place of, the degenerated nerve cells. Neurophagocytosis was absent.
The infiltrating cells about the blood vessels and within the gray substance, excluding the phagocytic cells, were of the mononuclear character. They have the size and general appearance of ceils of the lymphoid type (figure 5). Polynuclear cells appear to have been wholly absent even from the larger necrotic loci.
The lesions of the intervertebral ganglia are chiefly perivascular. The cellular infiltration is identical with that of the spinal cord except that the degree is less (figure 6). From the vessels the neighboring framework is invaded and the ganglion cells are surrounded. Rarely the pericellular infiltration is great enough ,to cause degeneration of such a cell (figure 7)-Within the nerve roots the blood vessels show a similar, if slighter, grade of cellular infiltration (figure 8).
There is undoubted similarity in the pathological condition described with the lesions occurring in the spinal cord and inecervertebral ganglia in poliomyelitis. The lesions in the cord and ganglia of the dog are, however, not identical with those of poliomyelitis in man or the monkey. The perivascular infiltration and the edema, hemorrhage, and necrosis of the gray substance of the cord are in close agreement, but the degeneration of the nerve cells is different. In poliomyelitis the necrotic nerve cells disappear less by a process of autolysis, but are removed more actively by phagocytes which may account for the distinct difference in appearances presented by the degenerating cells in the two conditions. However, it is obviously improper to generalize from a single example, especially since the resemblances between the lesions in the dog and those characteristic of poliomyelitis are more numerous than the divergences. It would also be unsafe to conclude from the negative inoculations that the paralytic condition in the dog is of non-communicable character. The lesion in the spinal cord may well not have been as recent as the clinical history suggests, so that the most favorable period for the ,transmission of the disease may have passed at the time the inoculations were made. This important point, as well as the fact of the precise nature of the malady causing the lesions and the paralysis, still call for elucidation.
There is a well defined nervous disease of large domestic animals with which the condition of the dog bears some resemblance. In Borna's disease of horses, an extensive perivascular, mononuclear cellular infiltration occurs leading to paralysis and death. The lesions occur invariably in the brain and inconstantly in the spinal cord. From the vessels the ground substance of the nervous .tissues may become infiltrated with cells, but the nerve cells show inconspicuous changes and, apparently, never severe degeneration or necrosis. The central nervous organs of man in sleeping sickness show a similar high degree of perivascular mononuclear infiltration most marked in the brain. Whether in this dog the brain was affected cannot be known as it was not submitted for examination.
CONCLUSION.
A pet dog developed a form of paralysis simulating the paralysis of epidemic poliomyelitis. The autopsy showed changes in the spinal cord and intervertebral ganglia, resembling, but not identical with, the lesions of poliomyelitis in man. Inoculation of the affected spinal cord into the nervous system of young dogs and Macacus rhesus monkeys was not followed by the production of paralysis or other obvious symptom of disease. 
